Background The goal of this study is to contribute to improving the functioning of the referral system in rural Burkina Faso. The main objective is to ascertain the compliance rate for referral and to identify the factors associated with successful referral.
Introduction
Under the guidance of the World Health Organization (WHO), many African countries adopted the District Health System (DHS) in the 1990s. The accessibility and effectiveness of health services are key concerns in these countries, and the implementation of the DHS is a cornerstone of their health policy. The system is often organized in a 'hub and spoke arrangement' and consists of a district hospital and a network of health centres (DCPP 2007) .
Ideally, the two components should complement each other; the health centre level offers proximity care using relatively low level technology, while the district hospital takes care of patients referred by the health centres (Bossyns and Van Lerberghe 2004) . Thus, the referral system is an important element of this organization. An effective referral system contributes to giving a high quality of care and results in good cost-containment because it restrains over-treatment (Sweeney 1994) .
A well-functioning referral system is fundamental to primary health care delivery. Unfortunately, referral systems are frequently dysfunctional. In the rural areas of Niger, referrals are too few in number and arrive at the district hospital too late (Bossyns et al. 2006 ). This situation is likely to be due to deficiencies in the components of the referral system, which consists of the community, the physical infrastructure, the health care providers, various communication systems, the management information system, the resources (financial and otherwise), and the administration and organization of the system (WHO 1995) .
Many aspects of referral systems have been studied previously in rural Africa, including the referral rate (Bossyns et al. 2006) , the bypassing phenomenon (Low et al. 2001 ) and the appropriateness of hospital admission (Sanders et al. 1998) . In addition to these aspects, compliance with referral is an essential indicator for assessing the performance of the referral system. Despite the obvious importance of referral compliance assessment, very few published studies are available on subSaharan Africa. The existing studies have focused mostly on specific groups such as pregnant women (Dujardin et al. 1995; Kowalewski et al. 2000) and children under 5 years of age (al Fadil et al. 2003; BASICS II and the Ghana Health Service 2003) . Assessment of referral compliance in a general population and investigation of factors influencing the overall compliance rate are rare. Assessing the performance of the referral system through referral compliance for curative care would help to fill this gap in the literature and provide evidence as to what actions could be undertaken to improve the system. Such information would inform measures to improve health care access, quality and efficiency in a resource-limited setting like rural Burkina Faso.
Burkina Faso implemented the DHS in 1993. The health care delivery system is decentralized and integrated with two-way referral and gate keeping. It is pyramidal in shape with three levels: primary care (1500 health centres and 52 district hospitals), secondary care (11 regional hospitals) and tertiary care (3 teaching hospitals). The health centre is a first-level health care facility and serves as an interface between the health system and community. It offers an essential package of health services (curative care, preventive care and promotional care), and is managed by a team of nurses (usually three) and a community management committee. This team is supervised by physicians from the district hospital. Health centres are financed by the profit made from drug stores and by a government financial allocation. The government also provides infrastructure, salaries for the providers, the main equipment and an initial kit of essential drugs. Although there is no nationwide health insurance, some community-based and NGO-based prepayment schemes are available to subsidize preventive and curative care for indigents, children under 5 years and pregnant women. There is also a limited amount of private insurance available. Payment for health care is mainly out-of-pocket.
In Burkina Faso, the district hospital as a first-level referral facility is the backbone of primary health care. The district hospital receives referrals from the health centre and provides a complementary package of health care consisting of essential surgery, medical consultation, radiology examinations, laboratory tests and blood transfusions. The aim of this study is to ascertain the referral compliance rate and to identify the factors associated with referral compliance for curative care in rural Burkina Faso.
Methods
The study setting Ouargaye district is one of the 63 medical districts in Burkina Faso. It was created in 1993 and is located in the south-eastern part of the country close to the Togo-Burkina-Ghana borders about 250 km from Ouagadougou, the capital city. Total surface area of the district is 5656 km 2 and the population was esti- The district has a dynamic District Management Team (DMT) and implements many supportive and quality assurance activities. These include supervision of providers, quality assurance, COPE (Client-Oriented, Provider-Efficient services) in reproductive health, monitoring of activities, and data quality assessment. COPE is a package of quality improvement tools and is supported by Family Care International. Providers and communities use these tools to identify ideal situations, actual situations and insufficiencies, and then create a plan of action to deal with the bottlenecks.
From July 2004 to May 2006, Ouargaye district instigated various changes to reorganize the referral system. Under the new referral system, the majority of providers have been trained to use the referral system procedures. Providers in all health centres are advised to follow the National Referral Guidelines, and the National Diagnosis and Treatment Guidelines in their practice. At the health centre level, the average cost of drugs per visit is less than US$2.5 and the consultation fee is US$0.2 (Riddé 2008) . Financial and organizational incentives have been implemented to prevent self-referral. For instance, whereas the medical consultation at the district hospital is free of charge for patients arriving with a referral slip, the charge is high for those without one. In addition, patients who arrive with a referral slip are given priority while those without have to wait. The consultation register, referral register, referral charts and backward referral charts have been set up to record all documents related to patient visits for curative care. According to official statistics, in 2007, 148 145 visits for curative purposes were received at all health centres in Ouargaye district, and 2789 referrals were sent to the district hospital (referral rate ¼ 1.9%) (DS/Ouargaye 2008).
In summary, Ouargaye was chosen because it is a typical rural district in Burkina Faso in its size and organization, and the first district to set up a formal referral system. Furthermore, there is no private health facility in the district, which allows us to avoid possible bypass of the referral pathway within the district.
Sample and data
Based on the previous literature (Cervantes et al. 2003) , we excluded six health centres from the sampling frame because they were located more than 4 hours from the district hospital. Next, a stratified sampling strategy was applied to the 19 remaining health centres. The 19 health centres were stratified into four categories according to their travel time from the district hospital (cut-off point ¼ 1 hour), and the catchment population size (cut-off point ¼ 10 000 inhabitants). The purpose was to control for travel time to the district hospital because, intuitively, travel time may influence referral compliance. Furthermore, as health centres vary in their serving population from the smallest (5421 inhabitants) to the largest (16 039 inhabitants), it is likely that practice patterns of providers in health centres serving a larger population may differ from those serving a smaller population. To stratify by catchment population size would allow us to include health centres serving different population sizes. Then, two health centres were randomly selected in each of the four subgroups using SPSS 15.0 software. The eight selected health centres consisted of 26 health workers and covered a population of 74 748 inhabitants.
A team of two nurses per health centre was selected for a record review. Assessment of a health centre was done by nurses from other health centres. Self-assessment was avoided. All nurse field researchers received 2 days of training and underwent a practical exercise in a non-selected health centre. A surveyor guideline was given to help guide the fieldwork. All the field researchers filled a confidentiality form.
The study was conducted from 12 July to 31 August 2008. The records of all patient visits for curative care in the previous 12 months (from 1 July 2007 to 30 June 2008) were reviewed. All documents (the consultation register, the referral register, the referral charts and the backward referral charts) related to patient visits for curative care were reviewed to identify the referral cases.
To confirm referral compliance, all patient documents at referral hospitals for the day the referral was made at the health centre were checked to verify whether the referred case arrived at the referral facility or not. Other than the district hospital, two regional hospitals also served as referral facilities. The two regional hospitals are Regional Hospital of Fada N'Gourma and Regional Hospital of Tenkodogo, located at the northern and western side of Ouargaye district, respectively. These two regional hospitals are both within 2 hours from the nearest health centre, and 4 hours from the farthest health centre of all the eight health centres included in this study. It was likely that not all referred cases would attend the referral facility on the same day and therefore the records were checked for up to 7 days after the referral as well. In addition, sensitivity analyses were conducted covering 30 days post referral and the results remained robust. If any case was not found to have arrived at the district hospital or if it was referred again, the case would be looked for at the regional hospitals. This permitted us to check for the possible presence of a bypassing phenomenon and also compute the compliance rate for second referrals. Records reviews at the district hospital and the RH were conducted by five health workers experienced in district administration and management. The Rapid Assessment of Referral Care Systems (Cervantes et al. 2003 ) was used as a reference to construct the compliance assessment form. The instrument was translated from English to French by the researchers and back translated by an independent source.
Statistical analyses
The compliance rate was computed as the number of referral cases found at hospitals where the patient is referred to that arrived within 7 days following the date of the referral divided by the number of referrals sent by the health centre multiplied by 100. Descriptive statistics were used to compute the compliance rate. A chi-square test was performed. Since the data have a clear hierarchical structure and our interest lies in estimating health centre characteristics, a random-effects model was applied to identify patient and provider factors associated with referral compliance (Skrondal and Rabe-Hesketh 2003) . The random effects were assumed to be normally distributed on the log odds scale. There were two levels to the hierarchy. The subjects were nested within health centres. The Stata command used was xtlogit.
Furthermore, the method of multiple imputation with chained equations was applied to compute the corresponding missing age instead of deleting the cases (ESRC 2004; Royston 2004; Royston 2005a; Royston 2005b; Royston 2007; Royston 2009; Royston et al. 2009 ). We used MCMC (Markov Chain Monte Carlo) in SAS to estimate the missing ages. The variables included in the model to impute missing age were patient characteristics (age, gender, residence within/outside the health centre's catchment area, emergency or not, period of referral, left with referral slip), and provider characteristics (age of care provider, gender of care provider, qualification of care provider, referral facility and travel time between health centre and district hospital). Each missing age was estimated for 20 times and then the mean was used as the imputed age. The data collected was entered into an Excel 2007 matrix and exported to the SPSS 15.0, Stata 10, and SAS 9.2 software packages for analyses.
Results
During the study period, 45 356 records were reviewed across eight health centres and this gave a mean of 0.6 visits per person per year for people living 4 hours travel time or less from the district hospital in Ouargaye district. A total of 895 referral cases were identified and the referral rate was 2.0%. We excluded 17 cases whose information was incomplete when assessing referral compliance. For the remaining 878 referrals that were analysed, 60.7% were male, 33.4% were children under 5 years, 90.9% were referred to the district hospital, 36.2% left the health centre without a referral slip, 49.2% were emergency conditions, 34.6% of the referrals occurred during the heavy rainy season (July, August and September) and 78.9% of the referrals were done by nurses. Table 1 shows the characteristics of the study sample. The main reasons given for referral are shown in Figure 1 and were severe malaria/anaemia (30.6%), hernia/hydrocele (14.0%) and trauma/fracture (6.0%).
The overall compliance rate was 41.5% and a large variation was observed between the various health centres (16.2% to 82.5%). The compliance rate was highest for pneumonia (62.2%) and lowest for hypertension (20.5%). Table 2 shows the compliance with referral with respect to patient characteristics and provider characteristics. Overall, 44.7% of male patients complied with the referral compared with only 36.5% of female patients. Furthermore, while 43.7% of those who were referred to the district hospital complied, only 18.8% of those who were referred to other hospitals complied. When the patient left with a referral slip, 51.3% of the patients complied compared with only 24.2% of those without a referral slip. In terms of the effect of travel time, 50.5% of those who were referred by a health centre situated less than 30 minutes from the district hospital complied compared with only 32.7% of those who were referred by a health centre 30 minutes or more from the district hospital. If the patient had presented with an emergency condition, 46.5% complied, but of these who were not emergencies, only 36.5% arrived at the district hospital. When the dry and wet seasons were compared, the compliance rate was 45.3% during the dry season versus 34.2% during the heavy rainy season. Finally, 64.3% of those who were referred by a female provider complied compared with only 40.3% of those who were referred by a male provider.
In addition, the results of the random-effects model are presented in Table 3 . The unadjusted results indicate that only In terms of provider characteristics, after adjustment, none of provider characteristics remained statistically significant. Although patients of female providers (OR ¼ 0.79; 95% CI ¼ 0.29-2.12) or of providers aged above 30 years (OR ¼ 0.72; 95% CI ¼ 0.37-1.40) were less likely to comply than their counterparts, the difference did not reach statistical significance. Similarly, after adjustment, referrals to other hospitals had a lower likelihood (OR ¼ 0.65; 95% CI ¼ 0.30-1.38) of compliance than those to the district hospital. Finally, patients referred by a health centre that was located at 30 minutes or more from the district hospital were 48% (OR ¼ 0.52; 95% CI ¼ 0.11-2.51) less likely to comply than those referred by a closer health centre. Table 4 shows the characteristics of the complied referrals. Amongst the 364 referrals complied with, a large proportion (92.1%) visited the referral facility on the same day or on the day following the date of the referral; 66.5% of these patients arrived with a referral slip. Of these complied cases, 62.9% were admitted to the district hospital. Although 5.8% of these referral cases died, most (83.0%) recovered and only 11.0% were referred again. Amongst the 40 cases who received second referrals, 90.0% were referred to the regional hospital and 10.0% to the teaching hospital; all of them left with a referral slip and 52.5% complied with the second referral. Overall, 63.5% of the diagnoses made at the referral facilities were consistent with those made at the health centre. 
Discussion
This study attempted to assess the compliance with referral in Ouargaye district. The compliance rate was 41.5% assessed over 7 days following the date of the referral. Even on extending the assessment period to 30 days, the compliance rate remains quite low at 54.0%. This finding is comparable to findings in neighbouring countries. In Niger, Bossyns et al. (2006) found that only 55% of patients who presented with an emergency condition complied with a referral. In Ghana, a similar compliance rate was found in a study targeting children under 5 years . In Morocco, where the health delivery system is considered to be better than in most sub-Saharan African countries, Bakry et al. (1999) also found a low compliance rate of 43%. These figures are far lower than the 80% speciality referral completion rate found in the USA (Forrest et al. 2007 ). Several plausible reasons may help to explain the relatively low level of compliance. Firstly, the location of Ouargaye district at the Burkina-Togo-Ghana border and the presence of several large cities at the border have resulted in competition between three distinct health systems. Since traffic between these countries is uncontrolled, some patients might cross the border to seek health care. In our study, the lowest compliance rate (16.2%) was found at Cinkanse health centre, which is located right at the border. A follow-up cross-country study of health service utilization in the border area may help to explore the contribution of this factor to low compliance.
Another plausible explanation for the low referral compliance rate is the presence of geographical barriers. Although in this study, we excluded those health centres located more than 4 hours travel time from the district hospital, variations in geographic barriers may still exist among the health centres in this study. The average compliance rate for health centres located within 1 hour travel time to the district hospital (51.9%) was higher than that for health centres located further away (21.3%). However, such an increasing trend was not evident within each stratum. The distance decay phenomenon regarding health services utilization is partially observed in this study (Stock 1983; Seidel et al. 2006; Feikin et al. 2009 ). Future research may help to explore the distance decay phenomenon in more detail.
The final plausible explanation of the low referral compliance rate is a financial barrier. More than 60% of the population live below the national poverty line in Ouargaye district (INSD 2003) . Although the referral consultation is free of charge at the district hospital under the new referral system, the cost of transport, of living expenses at the district hospital and the working time lost due to travel and the hospital stay may still pose a strong financial burden. In Burkina Faso, these nonmedical direct costs are often higher than the direct medical costs (Sauerborn et al. 1991; Sauerborn et al. 1995) . In fact, cost has been cited by interviewees as a major constraint for referral compliance in surveys undertaken in Sudan (al Fadil et al. 2003) , Niger (Bossyns and Van Lerberghe 2004) and Tanzania (Pembe et al. 2008) .
More specifically, based on our findings, patients with specific characteristics were at a significantly higher risk of noncompliance. Females, patients who were referred during the rainy season, who left the health centre without a referral slip and who did not have an emergency condition were less likely to comply with the referral. The reduced likelihood among female patients has not previously appeared in the literature. This raises a concern of gender disparity in access to health services. Our analyses indicate that the severity of the conditions men and women were referred for were different; more than a half of referral male cases were non-emergency conditions where the opposite was observed in women. Moreover, women were significantly less likely to comply with a non-emergency referral then men, whereas they were similarly as likely to comply with an emergency referral. Different perception of risks between men and women may be one explanation.
Exploring reasons for referral may also shed light on this issue. For example, the large number of hernia referrals in a farming community such as Ouargaye district could explain to some extent having more male referrals. It could also partially explain the better compliance among men. Another plausible explanation may be that women may have time constraints because of their multi-tasking role. Furthermore, according to previous literature, women may be economically disadvantaged in accessing resources to pay for medical or non-medical costs related to referral (Smith and Sulzbach 2008; Harris et al. 2010) . Future qualitative studies may help to uncover the reasons behind the gender differences in referral compliance.
Seasonal/climate factors play a significant role in referral compliance. As 90% of the population in Ouargaye district are farmers, referral during the rainy season may entail a loss of production. A previous study of the seasonal variations in household costs due to illness in Burkina Faso found significantly higher opportunity costs associated with illness during the rainy seasons, as well as changes in illness perception and health-care-seeking behaviour (Sauerborn et al. 1996) . Moreover, because of the poor road network, many health centres (four among the eight involved in this study) are periodically isolated during the rainy seasons. For 'cold referrals' (non-emergency cases), the situation allows patients to decide whether or not it is worth complying with the referral. Studies of referral compliance among pregnant women (Dujardin et al. 1995; Pembe et al. 2008) found that the patient's perception of the risk is a determinant of referral compliance.
Finally, consistent with previous studies in Ghana (BASICS II and the Ghana Health Service 2003) and Ecuador , we found that the absence of a referral slip was the most powerful predictor of referral compliance (OR ¼ 0.30, P < 0.001). Since referral slips were available at all health centres during the study period, ignorance of the importance of this factor and its association with referral compliance may be one plausible explanation. Furthermore, as the study was conducted shortly (approximately 14 months) after the system was instituted, the referral system concept and strategies (e.g. the use of the National Referral Guidelines) were fairly new to the health centre providers. This could also be another explanation. This finding is of immediate relevance, indicating a need for simple education and/or administrative interventions to call providers' attention to the importance of referral slips and remind them to issue a referral slip when make a referral.
Another interesting finding is that children aged 5-14 years were substantially less likely to comply with a referral in either emergency or non-emergency conditions than children under 5 years, although the odds ratio was at only borderline significance. One likely explanation is that when children pass the age of 4 years, they are perceived to be at a lower risk of death as it has been shown in epidemiological observations that the brunt of mortality is borne by children under 5. This finding suggests that the 'passing the age of death' phenomena observed in parts of rural Ghana may also apply in this rural district of Burkina Faso.
Nevertheless, none of the provider or facility characteristics were found to be statistically significantly associated with referral compliance, although the odds of some provider/facility characteristics (e.g. travel time between health centre and district hospital) were substantially below 1. One plausible explanation might be the small sample size. Future research with a larger sample size of patients and health centres may allow for more detailed analyses of the role of provider/facility characteristics in referral compliance. Also, qualitative studies of how potential differences in sub-culture among health centres may influence patient behaviours in referral may help to advance our knowledge.
In addition to the sample size, there are a few other limitations regarding this study. First, due to data limitations, we were not able to analyse how socio-economic status may influence compliance with referral. As socio-economic status information is not collected routinely at health centres in Burkina Faso, future surveys may help to fill the gap in this regard. Secondly, record review research relies heavily on the quality and the completeness of the records. Poor record keeping can result in an underestimation of the compliance rate if some patients have complied with the referral but are not recorded at the receiving end. Fortunately, this concern does not seem to be pronounced at the health centres and district hospital in this study. However, incompleteness of records was observed at all the facilities, especially with regard to the age of the patient, the diagnosis and the physical signs present. For instance, 23% of the complied referrals who were not shown on the health centre's records as receiving a referral slip did arrive with a referral slip at the district hospital. Also, almost 20% of the records had the patient's age missing. Several sensitivity analyses (conditional means and only cases with complete information) were conducted to deal with this missing information and the results remain robust.
Lastly, generalizability may be limited since we deliberately excluded six health centres that were very far (over 4 hours) from the district hospital. The overall compliance rate for the district would likely be lower if we had included all 25 health centres. Thus the findings may not be generalizable to health centres located very far from referral facilities. Furthermore, as this study was conducted in only one rural district, generalizing the findings to urban districts should be done with caution.
Conclusion
In a rural district of Burkina Faso, where the referral system is formally organized, we found a relatively low compliance with referral compared with rates reported in the USA (Forrest et al. 2007) , but similar to the rates observed in other sub-Saharan African countries (Bakry et al. 1999 ; BASICS II and the Ghana Health Service 2003; Bossyns et al. 2006 ). Low compliance was significantly associated patient characteristics. Patient gender, severity of illness, timing of referral and the receiving of a referral slip were all significant determinants of referral compliance. Specific interventions addressing female patients' concerns, increasing referral compliance in non-emergency situations, reducing inconvenience and opportunity costs due to seasonal/climate factors and assuring the issue of a referral slip when a referral is prescribed may improve referral compliance. Although no provider characteristics were found to be significantly associated with referral compliance, this does not preclude providers from having a role in improving referral compliance. Future quantitative or qualitative studies with more detailed data or larger sample sizes may help to delineate the interplay of patient and provider characteristics in observed disparities in referral compliance.
